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M-2 2 (P) «©MWW£{K*£&#i-£W#&V^ LV^OttW* 

mMt:£mi&= 0. 0 0 0 1—0. 2 : l#*F*b<,- 0. 0 0 1 — 0. 0 5: 
l#J:yi?*bV\, 
[0 0 8 8] 

}&D-rsr^%«rt8T'fey, UfA-ffcWMW&jfinnf — «tcttry* 
# y s/y-jr- h©#«Kifev^T^rttcr^*y^M* ? #«'t*^^*9W 

\Z**y&$& <A6>i s , ^Dbfe^^>M^5 1 ^-T : fob<» : e4aJc^i-S^ 
^-7®i:bT^#r*ic^y^*^'l>zii:iiK<^ie)tife* : ^^feSo bfrb 
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&mzm^zz £%-*smx$>>), ^^miKD^jvitxr^v^m : ;r-fii= 0 

. 0001~0. 2 : 1, L< teO. 001-0. 1 : mm®T KJJ V & 



[0 0 8 9] 

^li rg$ftfffii^ (B#ft^ &I> AH«c^4t ¥^3^3^ 3 
OB my) J © r^M/^J <z>^ciB^#&3 J:e>ic, iffS©*, #tcigi&iff 

^SrffJffibfe^MiSS: rykm&mi t^o* tot, mi x@ic£tt£#t!ft&& 

T**T3£fc#SF*bV^ {s^Umt. VXlt 1 1 01C~2 0 OiCCiB, «k»J 

L< 1 2 0°C~1 9 0°CCD|gHT*&£o 
[0 0 9 0] 

**»-aj*K: & w s $aa?# ^ (?) igH«T x & z> b i&(D&mmtfi*i & *i & a* 
&z.<t>mm&>±<DmarKi*> m^mznb^r^^^^ vm^m^tMtB.^ 

[0 0 9 1] 

jaEMBIfcl: 3 i$|8r~ l 0 Ht^§„ **i^l*W3^ci©«5H^T*e*«i:. 
©SrlfilSr^^TfellJlWJCtMrKft: (A) ©ttlBftlittJB^T**^ , t?L5#S<Z>*B 



2 3 
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&V\ 0 

[0 0 9 2] 

m 2 II) 

[0 0 9 3] 

MKffimzn^ (mi -2 Jim . *0&M$km*?2>z.£-vwi&ft<DTb?m*& 

2lST*#fcf&lg#£&;fc>-e:T r|ff|g# (a) j nmir B 
[0 0 9 4] 

m<z>iimiz!ftKmm\zte<, wmw (a) fcm&£v^i^<z>?t?££'©s> m^-t 

[0 0 9 5] 

[0 0 9 6] 
[0 0 9 7] 
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z>.tmik (a) sft&mm-t&mfttfib&iLtomammit* o. imoi/i 

~1 0mo l/mm<D*)<D*ftmiZ%^Z>Z.}ltfT*gZ> 0 SSttOTC~2 0 0 
TCT*4?3££# , 7?S5#, 50t)~180iC©»W*b<. 4#&C6 0^~1 
5 OTJjW* bV\ #L3SB3W*0. ll$|fi|~3 B4r*.tf *V\;ft^ 2I|FI~1H^ 

mmx$>& 0 

[0 0 9 8] 

* ;i/ s^tfciaie^ v x % £ v> 0 

^CMLTtfrgEffc (B) £*#SXST*&5 = 
[0 0 9 9] 

/§ £ % <Z> T* & y , %k Ki&J&lr Z> Z.£IZ£V m&T* % £ % © T* & tl 

if £ Z £ X g £ # 3 tl IC fiB£ 3 *l £ *> W 1? & V % . 
[0 10 0] 

[0101] 

03X@*T?MV^SC!:^^'5ri85&76^^b^%^^ 3~14»7fi«mt 

Sfls£«n?, #ic&M£ ^vm^A, A, 

2 5 2003-3008286 
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> #u?a, -iyvvi*. §®&&z$m^te&mfr<omttn&'j?&< t*> 
-m * m v x v * *i k mm it & v > . iz x \t* * > ^iti$m zlx 

my vit^-^y. fh7xf;i/^;i/bf^^-h, -5=- h^:/nfcr;b:*-;H^## 

[0 10 2] 

A, n :=. ? A^. h ^ T ;i/ n >> F&*£ tf5 r^^T^S dtucliut 

3 - 9 A-r h 9 TJUn * y FJB#*F* h < , J%#»IC &E9 7 y ft 5*/!/ 3 - A, 
^;i/nn^A-r h^xh^fi/ F, h^r^ F^«:#»K:Mv\ 

[0 10 3] 

/^y^^m^h^thxit. HfliAty^A, /\n4*;vft/i-*-$?#A, & 
Ah u-rv^n tf ^ ^ f*£ & £M rt^tts, 

[0 10 4] 

„ 3ty^<otar«sj&if^e>~*if ^Af i^77m; x- h^?ws b<> n 

fr&lcttxtflf A-r h^*;*. ( 2 -x^;i//\3rif>> x- h) &#aKC«V^£ 
[0 10 5] 
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y#ji^zm\f z>z.£tfx*%z>f)K z.tiizmfezn2>t> witter, 

[0106] 
[0 10 7] 

e*r fc ttHtft^ y ^ > £ wm scm v * & ^ £ # *c & £ = 

[0 10 8] 

itzy'fXTyZftmizm^&zt.tfT'gz. 

[0 10 9] 

[Olio] 
[0 111] 

[0 112] 
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[0 113] 
[0 114] 

XV ^Atfft^tttit WtibXVVJ*. J\U!fyibXVVJ*. ffiWlXV 
[0 115] 

**i/j>vv2±m *nn\z.m & ^ £ #-e s s . 

[0 116] 
[0 117] 

So 
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[0 118] 

mffiZl&m-? b<&V^ ioT, ^©^^ifc^TESi : WfSt= 0. 0 
0 1-0. 3 : 1 ©|8H^&£r j: »J^t b< »7C^ : ^>f^ = 

0. 0 0 5 — 0. 2 : 1©^H> Jl^^t U<»7C^ : >5r>r^=0. 0 1-0. 

2 : 1 Olfflt^S. 
[0 119] 

^3X@cfe^^7Ki:^SbfettfIg#:tfi©^-r*©#J^^ >pt£ir& 

: tr^m= 5-2 0 0 : l©WfeSCli:^L<, J: *J » * b < ft* : -?T 
>f^= 15 — 50:1 ©ISffl^&So 
[0 12 0] 

sic ^3xstci3^s^>^^- h^^ii^ab^itfSg^^^^-r^© 

^iftT*&v^#>, ^^i/iti?^:^- h-ffr&ft : ^-ffft= o. l — 5 : l 
<3DigHT*&£z:£2>W£ b<U «fc b<te-r>:/i/- Mbi^J : >r4M= o 

. 3-3:1, <fc b<ttT->^U- Mfr&* : ^-f^= 0. 5~2£>fgffl 

[0121] 
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^<ZSM-39 («3g3-FMTN) ^©tfS(Z>«l^£;£f Z>mMlZ.mt bt 

b£e>t§-&%&y#So 

[0 12 2] 
[0 12 3] 

£©K^>Wi/&©t8WK:»bTtt, b& rft9>f hc^i:! 

&T'??e>r£#T*£3. — «K:tt*ll«S:mv^Srfc*«#V\fe«), 5 0~8 0°C 

©Sit 1-24 BminiR««i*;ntf «tv^ KioMoiiPi: uti»#^rT 

[0 1 2 4] 
[0 12 5] 

[0 12 6] 



3 0 
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ft*;, z&^jiitxyfr : sr^m^ 0. 0 1 — 1 5 : 1 (Z)^H-£&£ 1/ 

<, b<&* : >rjm= o. i-i o : i<Dmmx*&&o 

[0 12 7] 

m&®A n mi$w b ommm thx izum s b a^t; l & v^g y 

[0 12 8] 

JK±^ttWbfc«l~»3XS^MWWM^9>f h»K©tlfK# (B) 

TcHSr^f &ib^m*P&-&*£M, *n*><&mit^m?z>mwi& (b) 

Mttfigfls (b) %isiif«ttM#«T^*fiaiibTW»«<»«fc'r«3a%-HriB , Tf 
&su ttc mcm-3 6 tmmtex&xmmmmzTfrn^z/i/^y^xm 

mx%>z> B z?hf=.mmfc&v&m*&m*z&mMm<Dmwt&w*m&ir% 

[0 12 9] 

> -e ©»*x»ia#f ^ * - > k: «fc o tans* srtms. 

[0 13 0] 
(I41g) 

^CtC«4XgU:oV%TSW!i-S. I41@«f 32gXttf 3 - 2Xf1?#fc 
IMBtt (B) 

[0131] 

J2*T> »3lgat)t*3 - axgTfifeWaftSasfc'ftt rffrggfls (B) j a 
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[0 13 2] 

&«8&Bfc*rS£fc%T»rtBT?&*. iMIW*b<tt2 0 0"C~7 0 OX:© 
fgfflT'&y, J: y$?i; L<&3 0 0°C~6 5 0 o CGD$gH, L<&4 0 0 

TC~6 0 0t3©|gHt^5„ MM^2 0 0iC<i:y%|£V^, •^V^'U'-h 
^«©Bfe^+^KiffA«:V>S*i*«a>y, ^fC7 0 0°CJ:yi«V^MWWM&t 

**a©««««jBi*»*i««» y , M^i: iti i xst^2 xg<z>ra©«fcjaT? 

[0 13 3] 

— hi: It, M £ >?r-f ate^fl^to J: y 5 £ £ »c «fc y Mwwgstf? n U 
jg^ttf^#:jJ?n$/y^r- hSMsStS (j^±^2XS) iilcioTI*^ 
fI#:?:MbtMWWl/Jfn 5/ U 4r- h tcifgfl; It 33 < Z m%X*&Z> 

i-2ig) o i©«*^*fej60fes/y^r-h^7c***^«^&," tr^u 
(jgu:#*sx«) , z.<o™m^mmmftmft*mmir& aMi4i 

[0 13 4] 

3 2 flJIE4$ 2003-3008286 



#2 003-0 26529 



[0 13 5] 

^ttf^©M^T^T^oT%^im^fe<s^ mmmcmm (b> ©m^^i-^ 

[0 13 6] 
[0 13 7] 

(*&W (ID) 

mz*mw (id iz^^rmmt (id (i 

5, 6, 7. 8, 9, 10. 11, 1 2 MjtMiS «fc X$3f V t> A, M 

i"^*)*>> (id <D±&mmiz&>T<DmvT'&2>o 

[0 13 8] 

(l) M»Mtt?v^#4M#«±0 3 8s~i 4M<D7timfrbm&ft2>'J>te< 

[0 13 9] 
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(2) mmmmx'^z>m^MMPA±<D3^i 4M<D7Timfrbmixtiz'j>&<£ 
%-m<D yhm z&m-tz Mwwiti & m-t & * * n v v * - t> m*. 

[0 14 0] 
[0 14 1] 

(4) ±^vr^m^mvmm^nr^±m<DMwwmm^m't^^^ut/v 

[0 14 2] 

(5) mmmmv^^m^ mmp^±(D 3m^ i ^m^Txim^^mitn^^^K 

[0 14 3] 

(6) M&#*T?v^S£5MSBJBU;©3~i 4«©7cSl^e>38«*i*^3Qs< ii 
[0 14 4] 

(7) i?;i/n-^A, /v*-*;?^ *nA, ^eu 

^yiSy. & =rA;i/K n^^;K M&K #y?A, 

[0 14 5] 
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^ A h tfftfc <fc tJS-e © « #fMR# T? & & o 
[0 14 6] 

[0 14 7] 

#36 a- KMWWiitt, 4S^«Da^F , a»*v*©#36©^#*C* iiioii^^ 

^-5$H?Li:^-A'-^-^ (0. 7X0. 7X1. 8nm) SttSIi:^ 
IZA Structure Commissi on© /ft — A ^ — (http://www.iza-structtire.org 

/) ±t^tsr^^t'^5 (2002^21314) o *mm&m**£6BG> 

^^5V\ilbtiiMCM-2 2 (Science (vol 2 6 4, 19 10(1994) 
) , S S Z - 2 5 2 3 1 8 6 0 #<&#) , I T Q - 1 (Ghem. Mater 

.(vol8, 2415 (1996)) £ itfJ.Phys.Chem.B ( v o 1 1 0 2, 4 
4 (1998) ) £ <fctf, ERB-1 (BfcflfWfrSI 2 0 3 0 3 2 *4*#) , P S 
H-3 (*BW4 4 94 0 9^i) iln-FMWW?: 
Jtf S^^SV^tt^^WIRWXIiiaSf (JBAtL TXRDj 4:16^. ) 

^-$?T'I TQ - 1 ©^zLl/-2/3>A°#->£A#-f Sri:^^.. 

T©*^*ia«fi»S:*bTVN«2:i:*i«*»re (II) ©SlfrT*feS„ 
[0 14 8] 
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d/A 



<s : 5tl\ m : sf^S* w : plO 



1 2. 3±0. 6 

1 1 . 0±0. 6 

8. 8±0. 5 

6. 2±0. 4 

5. 5±0. 3 

3. 9±0. 2 

3. 7±0. 2 

3. 4±0. 2 



m 



m 



w 



w 



s 



s 



s 



s 



[0 14 9] 
[0 15 0] 

iRjR#SWi<5£i:#&y, UV-VI S*'** h/l/M*ttW*Rfc#*tl<&#*3 

s/ v v - v Urmzmx l y nt v> * r t © i o ©*g@ ^ & y 

JSTF. #Jctt2 5 0 nmJKTOlKJiStciRJR&^^Sii:^*^ (I D ©*Mt 
©#$*£-& 

[0151] 

tfiWe&S. ^2iZMWWW7^ h4&Jt©tf#tfr«tt#^**S4#lft»IH#f 
B£!Bi$ir-S. i©ia«fiWS:^'t«ri:««*»«! (I I) ©JSftlMBtt© 1 o© 

[0 15 2] 



3 6 
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&2 MWWSH?«-f h«3HO)S««9Ki*A^^S*»*X«llsI^ 



2 7. 6 ± 2 m 

1 3. 5±0. 5 s 

1 2. 4 ± 0. 6 s 

1 1 . 2±0. 6 s 

9. 1 ±0. 5 m 

6. 8±0. 4 w 

6. Odr 0. 4 w 

4. 5±0. 3 m 

3. 5±0. 2 w 

3. 4±0. 2 s 



[0 15 3] 

bum] 

[0154] 

tr-*-»cw-»;«ty, (5011%) &mz.xmmz 

rtitcttzfc&ill*., a#*tJ84t±S[^9Xv»^«f^« (JY3 8S) 

• [0 15 5] 
»^X»|§|#ffe (XRD) 

mU : W^-iM X^^t±|gMX-L a b o^XtRfl^fStt 
|I:CuKot||(l. 54 04t>^^bD-A) 
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: m^J 4 0kV-20mA 
mm : 2 0=5 — 5 0° 

Tk&mm.: 2° /% 

[0 15 6] 

m^mkUTs^^ hjvm (uv) 

mU : H^^ttiSJ AS CO UV/V I ]>a*-#-V-550 
M£*5H :200-500nm 

>ffiflM!f£ : B a S O 4 
[0 15 7] 

mmm i ; Mwwgg-> u » - h 

Ij iHTf, ) 24 3. 2 g&-f*>S^*6 8 4 g*C»#U tT^U^>*» 

#5££*f:jR9 9. 5%) 16 5. 8 g&ittiLfc.. 3 O^H«#PS:ffVxm<Z>#jW 
«r^!C5iffS-&fe*, 7a-AKS"J* (Cab-o-sil M.7 D) 1 2 
Og&flD*., MiC2^^#5:^^ ; E;i/i:b^ l-SiO 2 :0. 67-B 2 0 
3 : 1 . 4 • P I : 1 9H 2 Oi:^M5:#fc. 
[0 15 8] 

r^Mi 2.u y.b)i<D9-7uyWl<n*- bzv-? (9-yuy^(D^^(^- 

«M£U 1 7 O'CGDMST lOOrp m(Z)ia«&& 

8 0 o C<Z>M^TT*iMU 6 0 0iC«TT«bfc, kfrfc® 
#£J&%1 g&C;fcfbT> 6 mo 1/ 1 <DfflWl& 3 0 m 1 fltJ*., lOO^CDM^T 



3 8 
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0. 0 2 1 7t$»ofe. 3!{C> Z.<Dmfol gKMhX. 6mol/l©iS?:3 
y#£@#; (BfttfnS/y^- hB) ©li/^r-fic^^tto. oontfe 

[0 15 9] 

[S n-MWWGDfM] 

251CT*, pi m^mmjimm^mtm «I9 8%) 14. 5 g ^^^ 

^icM^cd^tKW (fo^M^xm^^tSS iHS9 8%) 1. 99 g 

ut/vtr- vom^mmM^mm^mm/^r^mo^^ito. 0017© 
mtfui/vr- bB & 1 0 gm*-> mfc2mmnw*mtt. ^tbtf, i-si 

O 2 :0. 033-SnO 2 :l-PI:10 - H 2 Ofc&§MWc 0 
[0 16 0] 

150ml (D^yuyWi®*- b# 1 7 STZOU 

bfeo i^bt#fei#4J*« & 8 0iC©IITt«bT^I!5:XRDM 
<Z)-9->^;uiibfeo ^Utt6 0 0^c©SITT*io^M.U 

m<D=E?vmto. 0 2 5t*&v, mM/trjm&'tfrikizo. ooi67?&y, 
tt&A;££i<3D7 6^;i/%^^#iic^y^*tiTv>fe 0 

[0 16 1] 

<©— asjv*«jcflst y tix v% 3 d ii o feo 

[0 16 2] 
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[0 16 3] 

m^ffiM 2 ; MWWM gM; J - g A »/ U » - h g>^jt 

2 5°cr% pi (.mytmmjimm^nm «S9 8%) 7. 2gzj*>& 

(iv) yh^e/K- 1-7* j ->mm mytmmjiMn^ttm 
mms5%) 1. 2 5 g mfe„ 3 o^mmw^f^^^^-^^ d v> 
y h ^ j/ k ©»# s & mmm ix*mmvfemm/>rjm<z>=£ 

;vit0. 0 0 1 7©JKjKnS/U^r-hBS:5 g#0A., li:2^I#5:i^, *E 
;i/Jfc#, 1- Si0 2 : 0. 033 • Z r O 2 : 1 - PI : 15 • H 2 O 

[0 16 4] 

Znm&l®* 1 5 0 m 1 GD^n h# l/'-^^U 1 7 5°C©m 

IT4 0r vmOimmm-Z 1 5 8«pKSI^%ffofe. SMffcTtfe* Wf«?:2 

#&#v^ 0#£j»£Sfc?£U «s?**©pH*«9JKTK:*i«**C?5fe#S:«ftyjg 
bfeo re> LT#fcB#£j£4&f : £: 8 OTCGDM&TTlfc^U 6 0 0 ^C(DM^T"e 

f#fc„ 3 ©MWWS 3 r A ij - hoV^nzL^u/^r^m^^^i^n. 

o. oi5T?»y, mm/ j r^m(D^:A/it\to. ooi6t'fey, tt&A,£^;i/ 

n-^A©4 5^;i/%##&mclfcy&£*iTv^ 0 
[0 16 5] 

&&tl> SI5JC^bycUVX^^ h;wc&2 5 0 nmJKT©1R«K:iRiR#S&& 
[0 16 6] 



4 0 
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2 5^CT% PI (ft^^iXlft^^liK HS9 8%) 7. 2g&^t>^ 
&7K1 5 g{C|§8?U P l7K«t£if§Sb£: 0 ^L<^#u&#e>^<z>^u 
y7k%$WzA±W£sjt&%3> Vanadium oxytri isopropoxide (Aldrictofcfcgg $6 
,£95%) 0. 6 8g£;&n;tfc 0 3 0^r^#$:^v^7t^-^^A^#l(Z)^5:^ 

^n^y-!r-hBS:5 gM%.. mzzmmmw^tm, ^ifctf, 1- Si0 2 

: 0. 0 17- V 2 0 5 : 1 • P I : 1 0 • HgOfc^Sl^tSife. 
[0 16 7] 

I0i^ft$: 1 5 0 m 1 <D"r7U y%k(DJr-~ h# U'-^'s^U 1 7 5T3(E>m 



[0 16 8] 

Mbtifrrt-t-W &i/V T — b<DXRD7\°#~>ic&^i Izmir mffiMtfMtb 

[0169] 

ift»J 1 : rt± ¥ V & ^ 12 » z h o^Bf 

-^U. 1 7 5TC0DfflJtF4 0 r p mCDllI^iiST* 1 3 2 fHfUgff^&ffo £ 

o «#»ti&* torn®** sx3*T??»aiu aiiiJcj:yw#*^6H#&j*ft«: 

tf^glTK&ffiVV @#£/*ft«:iS&i£U 8fc&*©pH#9Jsa 
[0 17 0] 



4 1 
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3 izBhtc.&oteMTNMMMizm&^&mffiMti t m&><bn& a ^msL^-M 

[0 17 1] 
[313] 

^3 ifc$t#l1 ©XRD/^- > 



d/A 




11.2676 


w 


3. 8781 


w 


5. 8624 


s 


5. 6044 


s 


4.8440 


m 


4.4579 


m 


3. 9587 


m 


3. 7355 


s 


3. 4373 


m 


3. 2782 


s 


3.0640 


w 



[0172] 

mmm 4 Mwwif * j t/ u » - b <pgfl& (a^g>^a) 

2 5°CT5\ PI (»3fe*«X!?S;*5££*fc« MI9 8X) 14. 5gHt> 

2. o g &inx.fe 0 3 o^^&frvA-r h9^/i/*^/h^**-h©an*^ 
#&^jc5iffa-ii:fe*, mnmix-mmh&wm/'rjmo^fl'&o. ooi 

7CDJ3K^ni/U>!r- hB4 1 0 gflll;*., 2 B#r4^£W> ^/Wistf, 1 • 
SiO 2 :0. 0 3 3 - Ti0 2 s 1 «PI : 10-H 2 Oh>&5^iWc 



[0 17 3] 

vnGDM-^fc 1 5 0ml(3D^7n>|g©^-~h^b-^#b, 1 7 5°C(DS 



4 2 
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gf4 0r p mCDHHEHLSTC 1 5 8 ^BliJI^Sff o fc. fllflMfcTtfc, P*jMj£ 2 

bfeo re> bT#fcH#£fft*& 8 0tCDMTT«b, •e©#&*tfelll#£ 
Jfc«fl g£2fUT, 2mo l/l(Di®S:2 0mlllIIi, 1 0 0 ^©M^TT* 2 

tf>MWW§j[^# ^ S/U-Sr— hcD^^y/^r^MO^^liiltO. 0 2 3 3T*&»K 
[0 17 4] 

, UVX^V h;MC&2 5 0 nmJKT<Z>WCiRjR^W«)&*lfc. 
[0 17 5] 

jSifeU 5 : Mwwgg^ gvjjU»r_b <p«b& UizrC glikM) 

1%) 1 g©*»«JC^h9^/I/*/l/^**--b (»3M*xai«^rtfc« 
il9 5%) 0. 2 g 3 0 tfV^ b ^-f**** 
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